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(54) SUBSTRATE TREATMENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily confirm the condition 
of each part inside a substrate treatment device, including 
the conditions of a conveying robot by the operator. 
SOLUTION: A plurality of treatment units are arranged by 
laminating them on the circumference of a conveying robot 
TR1. A series of treatment is performed on the substrate, 
retained by the conveying robot TR1, which is carried 
successively to each treatment unit. A camera 10 is 
attached above the conveying robot TR1. The camera 10 
can be moved by a moving mechanism in the space where 
the conveying robot TR1 is provided. To be more precise, 
the camera 10 is moved in the vertical directions, it 
revolves within a horizontal surface, and it can be moved 
swingingly. Accordingly, the arbitrary position inside 
substrate treatment device can be photographed by the 
camera 10. Not only the condition of the conveying robot 
TR1 but also the condition inside each treatment unit can 
be confirmed easily by the operator by confirming the image 
photographed by the camera 10. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is equipment which performs predetermined processing to a substrate, and is (a). The carrier 
robot which holds and conveys a substrate, and (b) Two or more processing sections arranged around said 
carrier robot, and (c) Substrate processor characterized by having the camera which photos the inside of 
equipment including said carrier robot's situation. 

[Claim 2] It sets to equipment according to claim 1, and is (d) further. Substrate processor characterized by 
having an image display means to display the image photoed with said camera. 

[Claim 3] It is the substrate processor characterized by arranging said camera above said carrier robot in 
equipment according to claim 1 or 2. 

[Claim 4] Two or more processing sections arranged around said carrier robot in equipment according to claim 
1 to 3 are (e) further while laminating arrangement is carried out. Substrate processor characterized by 
having the vertical driving means which makes the vertical migration of said camera carry out in the direction 
of a vertical. 

[Claim 5] It sets to equipment according to claim 1 to 4, and is (f) further. Substrate processor characterized 
by having the revolution driving means which rotates said camera in the level surface. 

[Claim 6] It sets to equipment according to claim 5, and is (g) further. Substrate processor characterized by 
having the splash driving means which makes said camera rock in a field vertical to the inside of said level 
surface centering on a predetermined shaft. 

[Claim 7] It is the substrate processor characterized by fixing said camera to said carrier robot in equipment 
according to claim 1 or 2, and being prepared. 

[Claim 8] It sets to equipment according to claim 1 to 7, and is (h) further. Substrate processor characterized 
by having the wireless sending-out means which carries out wireless transmission of the image photoed with 
said camera at an external device. 

[Claim 9] It sets to equipment according to claim 1 to 8, and is (i) further. Substrate processor characterized 
by having an image recording means to record the image photoed with said camera. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate processor which performs predetermined 
processing to sheet metal-like precision substrates (only henceforth a "substrate 7 '), such as a semi- 
conductor wafer and a glass substrate for liquid crystal displays. 
[0002] 

[Description of the Prior Art] Conventionally, two or more processing sections, such as a liquid processing 
unit and a heat treatment unit, are prepared in the substrate processor used in the manufacture process of a 
substrate. Moreover, since it is necessary to convey a substrate between the processing sections of these 
plurality in order to perform a series of processings to a substrate, the carrier robot which can perform 
conveyance between each processing section where a substrate is held on an arm is formed. 
[0003] Moreover, the control section which controls actuation of a substrate processor in generalization is 
prepared in the substrate processor, and conveyance actuation of a substrate is performed based on the 
command from a control section, and the carrier robot is constituted so that two or more processing sections 
may also perform processing to a substrate based on the command from a control section, while being 
constituted so that a substrate may be conveyed one by one. 

[0004] Here, when a trouble occurs during substrate conveyance of a carrier robot, it is ordered a control 
section so that the immediate stop of the conveyance actuation of a carrier robot may be carried out. This is 
for avoiding breakage of a substrate or a carrier robot. For example, after the substrate has inclined on a 
carrier robot's arm, when being held, if conveyance actuation of a carrier robot is made to continue, a 
substrate may fall and a substrate may be damaged. For this reason, a carrier robot is made to suspend and it 
is necessary further the situation of the carrier robot at the time of a trouble occurring [ an operator ], and to 
check the situation inside [ whole ] equipment. 

[0005] And after an operator studies the cause of a trouble and cancels the cause of a trouble, it is desirable 
to make conveyance actuation of a carrier robot resume. 

[0006] moreover, in the control section, it is constituted so that the command performed to a carrier robot or 
each processing section may be boiled serially and may be recorded as a log file. And this log file is used for 
the cause investigation by the operator when a trouble occurs in a carrier robot or each processing section. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, in the above substrate processors, since there is the 
need of maintaining the internal ambient atmosphere of equipment at clarification while each processing 
section is arranged around a carrier robot so that a carrier robot can convey a substrate to each processing 
section, the interior of equipment has structure by which abbreviation sealing was carried out. Therefore, 
when a trouble occurs, it has very difficult structure that an operator checks the condition of the carrier 
robot inside equipment from the outside. Moreover, it is difficult similarly not only a carrier robot but to check 
the situation of each processing section. 

[0008] Moreover, an operator studies the cause of a trouble by referring to the log file recorded by the 
control section, and as mentioned above, since a log file records serially the command performed [ as 
opposed to / as a way / a carrier robot or each processing section ], it cannot be checked about what kind of 
actuation a carrier robot and each processing section performed actually to the command. Therefore, it may 
be difficult to be unable to know the circumstances of real actuation, even if it uses a log file, but to specify 
the cause of a trouble. 

[0009] This invention is made in view of the above-mentioned technical problem, and aims at offering the 
substrate processor with which an operator can check the situation of each part inside equipment easily. 
[0010] 
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[Means for Solving the Problem] In order to attain the above-mentioned object, invention according to claim 1 
is a substrate processor which performs predetermined processing to a substrate, and it is (a). The carrier 
robot which holds and conveys a substrate, and (b) Two or more processing sections arranged around a 
carrier robot, and (c) It has the camera which photos the inside of equipment including a situation with a 
carrier robot. 

[001 1] It sets to a substrate processor according to claim 1, and invention according to claim 2 is (d) further. 
It has an image display means to display the image photoed with the camera. 

[0012] Invention according to claim 3 is characterized by arranging the camera above a carrier robot in the 
substrate processor according to claim 1 or 2. 

[0013] Two or more processing sections by which invention according to claim 4 has been arranged around a 
carrier robot in a substrate processor according to claim 1 to 3 are (e) further while laminating arrangement is 
carried out. It has the vertical driving means which makes the vertical migration of the camera carry out in 
the direction of a vertical. 

[0014] It sets to a substrate processor according to claim 1 to 4, and invention according to claim 5 is (f) 
further. It has the revolution driving means which rotates a camera in the level surface. 

[0015] It sets to a substrate processor according to claim 5, and invention according to claim 6 is (g) further. 
It has the splash driving means which makes a camera rock in a field vertical to the inside of the level surface 
centering on a predetermined shaft. 

[0016] Invention according to claim 7 is characterized by fixing and preparing the carrier robot the camera in 
equipment according to claim 1 or 2. 

[0017] It sets to equipment according to claim 1 to 7, and invention according to claim 8 is (h) further. It has 
the wireless sending-out means which carries out wireless transmission of the image photoed with the 
camera at an external device. 

[0018] It sets to equipment according to claim 1 to 8, and invention according to claim 9 is (i) further. It has 

an image recording means to record the image photoed with the camera. 

[0019] 

[Embodiment of the Invention] <whole 1 . substrate processor configuration> — the whole substrate 
processor configuration concerning this invention is explained first. Drawin g 1 is the outline block diagram of 
the substrate processor of the gestalt of this operation. In addition, in order to clarify the direction relation, 
the XYZ rectangular coordinate system is given to drawin g 1 . Here, the level surface parallel to a floor line is 
made into XY side, and the direction of a vertical is made into the Z direction. 

[0020] As shown in drawin g 1 , in the gestalt of this operation, a substrate processor consists of interfaces IF 
established in order to carry out carrying in/taking out between the unit arrangement section MP by which a 
substrate conveyance means convey a substrate to two or more processing unit (processing section) and 
each processing unit which processes to the indexer ID which performs the taking-out close of a substrate, 
and a substrate is arranged, the aligner which does not illustrate, and the unit arrangement section MP. [ a 
substrate ] 

[0021] The unit arrangement section MP equips the bottom with the chemical cabinet which contains the tank 
which stores drugs, piping, etc. and which is not illustrated, and it is this upside. In those four corners The 
spreading processing units SC1 and SC2 (spin coater) which perform resist spreading processing, and the 
development units SD1 and SD2 (spin developer) which perform the development of the substrate after 
exposure are arranged making a substrate rotate a substrate as a liquid processing unit which performs 
processing with processing liquid. Furthermore, the multiplex-heat-treatment unit 2 which heat-treats to a 
substrate at these liquid processing unit upside is arranged at the anterior part and the back of equipment. In 
addition, it is a before [ equipment ] side (negative-sense side of the direction of Y), and the washing 
processing unit SS (spin scrubber) which supplies penetrant removers, such as pure water, to a substrate, 
and carries out revolution washing of the substrate as a substrate processing unit is arranged among both the 
spreading processing units SC1 and SC2. 

[0022] In the equipment center section pinched by the spreading processing units SC1 and SC2 and the 
development units SD1 and SD2, the carrier robot TR1 is stationed as a substrate conveyance means for 
accessing all surrounding processing units and delivering a substrate among these. 

[0023] Drawin g 2 is the perspective view of the carrier robot TR1 which conveys a substrate one by one with 
substrate processing. Two arms 31a and 31b holding a substrate are formed in the upper part, and these arms 
31a and 31b are pivotable to the circumference of a main vertical axis while they are movable in the direction 
of a vertical. [ of this carrier robot TR1 ] Moreover, Arms 31a and 31b are accessible to each processing unit 
by elongating from a carrier robot TR1 to each processing unit. 

[0024] As for this carrier robot TR1, Coverings 41a~41d are formed, and each covering is constituted as a 
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multistage embedded structure. That is, this carrier robot TR1 has the so-called telescopic type of flexible 
elevator style, and while Arms 31a and 31b can be raised by pulling out each covering one by one, he can 
drop Arms 31a and 31b by containing one by one. Thus, a carrier robot's TR1 arms 31a and 31b can access 
the height location to the processing unit of the arbitration of a vertical movable next door and the multiplex- 
heat-treatment unit 2. 

[0025] Moreover, the carrier robot TR1 is formed on the pedestal 44, and rotates to the circumference of the 
vertical axis of a carrier robot's TR1 core above a flexible elevator style with the rotary motor which was 
formed in the pedestal 44 and which is not illustrated. It is possible to access to the processing unit of the 
arbitration by which a carrier robot's TR1 arms 31a and 31b were formed in the perimeter by this revolution 
actuation. 

[0026] It is possible to convey a substrate to the processing unit of arbitration in processing of a substrate 
with the carrier robot TR1 of such a configuration. In addition, drives, such as a carrier robot's TR1 elevator 
style, may not be limited to this, and may be other devices. 

[0027] Above return and the spreading processing unit SC 1 , the heat treatment unit of a six-step 
configuration is arranged as a multiplex-heat-treatment unit 2 at drawin g 1 . Among these, it counts from the 
bottom, the cool plate section CP 1 which performs cooling processing of a substrate is formed in the 1 st 
step of location, and the cool plate sections CP2 and CP3 are similarly formed about the 2nd step and the 
3rd step. And the adhesion consolidation section AH which performs adhesion consolidation processing to a 
substrate is formed in the 4th step, and the hot plate sections HP1 and HP2 which heat-treat a substrate are 
formed in the 6th step of location with the 5th step. 

[0028] Also above the spreading processing unit SC 2, the heat treatment unit of a six-step configuration is 
arranged as a multiplex-heat-treatment unit 2. Among these, the cool plate sections CP4-CP6 are formed in 
the 3rd step of location from the 1st step from the bottom, and the hot plate sections HP3-HP5 are formed 
in the 6th step of location from the 4th step. 

[0029] Also above the development unit SD 1 , the heat treatment unit of a four-step configuration is 
arranged as a multiplex-heat-treatment unit 2. Among these, the cool plate sections CP7 and CP8 are formed 
in the 1st step and the 2nd step of location from the bottom, and the hot plate sections HP6 and HP7 are 
formed in the 3rd step and the 4th step of location. In addition, in the case of the equipment of this operation 
gestalt, two steps by the side of the maximum upper case are in the empty condition, but they can 
incorporate the hot plate section, the cool plate section, or other heat treatment units according to an 
application and the object. 

[0030] Also above the development unit SD 2, the heat treatment unit of a two-step configuration is arranged 
as a multiplex-heat-treatment unit 2. Among these, from the bottom, the cool plate section CP 4 is formed in 
the 1st step of location, and the BEKU plate section PEB after exposure which performs baking processing 
after exposure to a substrate is formed in the 2nd step of location. Although the upper case side is in the 
empty condition from the BEKU plate section PEB after exposure also in this case, according to an 
application and the object, the hot plate section, the cool plate section, or other heat treatment units are 
incorporable. 

[0031] And when the carrier robot TR1 in which between the above-mentioned liquid processing units and 
heat treatment units was established in the center section of the unit arrangement section MP conveys one 
by one, a series of processings to a substrate can be performed one by one in each processing unit. 
[0032] In addition, although Interface IF has the function which stocks this substrate temporarily and is 
omitting the graphic display so that it may pass the substrate which spreading of a resist ended in the unit 
arrangement section MP to an aligner side or may receive the substrate after exposure from an aligner side, it 
is equipped with the robot which delivers a substrate among carrier robots TR1, and the buffer cassette 
which lays a substrate. 

[0033] Moreover, while displaying information, such as a processing situation, control-panel PD in which the 
actuation input by the operator is possible is prepared in the lateral portion of Indexer ID. 

[0034] Thus, in the substrate processor of the gestalt of this operation, the carrier robot TR1 is formed in the 
center section of the substrate processor, and laminating arrangement of two or more processing units is 
carried out around the carrier robot TR1. Moreover, since the interior of a substrate processor needs to 
maintain at a pure ambient atmosphere, it is in the condition by which abbreviation sealing was carried out. In 
the above structures, even if it is the case where a trouble occurs in the conveyance middle class of a 
substrate, in order that an operator may enable it to check an internal situation easily, with the gestalt of this 
operation, a camera is installed in the interior of a substrate processor. 

[0035] <Gestalt of 2. 1st operation> drawin g 3 is the schematic diagram of a side cross section showing the 
substrate processor of the gestalt of the 1 st operation. As shown in drawing 3 , with the gestalt of this 
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operation, the camera 10 which photos the interior of equipment including a carrier robot's TR1 situation is 
formed above the carrier robot TR1. 

[0036] In the substrate processor, the filter fan unit FFU which forms the downflow of clean air is installed in 
the topmost part of the unit arrangement section MP. In addition, the filter fan unit FFU which forms the 
downflow of clean air in a liquid processing unit side is installed also directly under the multiplex-heat- 
treatment unit 2. 

[0037] And the camera 10 is connected to the migration device 7 prepared in the filter fan unit FFU of the 
topmost part of the unit arrangement section MP. It is constituted so that a camera 10 can be moved 
according to this migration device 7 about the space tooth space where a carrier robot TR1 moves. 
[0038] Pxawing_4 is the perspective view which saw the camera 10 formed above the carrier robot TR1 from 
the lower part slanting location. The migration device 7 of a camera 10 is explained referring to drawin g 4 . 
[0039] The Z direction (the direction of a vertical) is equipped with the vertical migration actuator 70 which 
does vertical migration of the camera 10, the revolution actuator 80 which rotates a camera 10 in level XY 
flat surface, and the splash actuator 90 which makes a camera rock at the migration device 7 of a camera 10. 
In addition, in drawin g 4 , the vertical migration actuator 70 is the actuator which has pantograph structure. 
[0040] The base member 69 is fixed to the filter fan unit FFU bottom, and the motor 72 is installed in the 
base member 69. And a ball screw 73 rotates by the forward counterrotation of a motor 72, and the 
connection supporter material 74 screwed in the ball screw 73 carries out order migration (it moves in the 
direction of X). And the pantograph link 71 of the couple connected with the ends of the connection 
supporter material 74 will carry out expansion-and~contraction actuation with migration before and after the 
connection supporter material 74. The revolution actuation base 81 is connected with the soffit of the 
pantograph link 71 of a couple. Therefore, the vertical migration actuator 70 can move the revolution 
actuation base 81 in the vertical direction by rotating a motor 72. 

[0041] The motor is built in the revolution actuation base 81, and by making this motor drive, it is constituted 
so that the revolving shaft 82 installed from the center section of the revolution actuation base 81 may rotate 
centering on alpha shaft. And the splash actuation base 91 is connected with the soffit section of a revolving 
shaft 82, and the splash actuation base 91 performs revolution actuation in it in XY flat surface with 
revolution actuation of a revolving shaft 82. Thus, the revolution actuator 80 rotates a lower part centering on 
alpha shaft from a revolving shaft 82. 

[0042] The motor 92 is formed in the splash actuation base 91, and the splash shaft 93 rotates this motor 92 
centering on beta shaft by carrying out revolution actuation to forward hard flow. Consequently, the camera 
supporter material 94 connected to the splash shaft 93 will rock centering on beta shaft. In addition, the 
camera 10 which picturizes the interior of equipment is attached in the soffit section of the camera supporter 
material 94, and a camera 10 rocks in a field vertical to XY flat surface by revolution actuation of the motor 
92 in the splash actuator 90. 

[0043] Thus, it is constituted so that a camera 10 can be accessed according to the migration device 7 in the 
location of arbitration in the space tooth space to which a carrier robot TR1 moves, and a camera 10 can 
photo the location of the arbitration inside equipment. 

[0044] Next, drawin g 5 is the block diagram showing the controlling mechanism of the substrate processor in 
the gestalt of this operation. While the processing unit controller 22 which controls the processing actuation 
in the carrier-robot controller 21 and each processing unit which control actuation of a carrier robot TR1 etc. 
is connected, it connects with the control section 20 which controls substrate processing, substrate 
conveyance, etc. in generalization so that a driving signal may be sent out to each actuators 70, 80, and 90 of 
the migration device 7 which move the above-mentioned camera 10 inside equipment. Furthermore, control- 
panel PD is connected to the control section 20, and the directive command which an operator both sets up 
from control-panel PD as if the information for telling an operator about the content of processing is 
displayed on control-panel PD can be inputted into it. 

[0045] On the other hand, the camera 10 is connected to the wireless sending-out section 15, the image 
recording section 16, and control-panel PD. The image data which a camera 10 continues photoing the 
interior of equipment which includes the **** robot's TR1 situation by continuous time, takes a photograph, 
and is obtained is outputted on real time to the above-mentioned wireless sending-out section 15, the image 
recording section 16, and control-panel PD. 

[0046] The wireless sending-out section 15 is the device section which carries out wireless sending out of 
the image data obtained from a camera 10 to an external device. Therefore, an operator can check the 
internal situation of a substrate processor even from the location distant from the substrate processor by 
receiving the image data sent out from this wireless sending-out section 15 in an external device, and 
displaying that image data as an image. 
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[0047] Moreover, the image recording section 16 is the device section which carries out record-keeping of 
the image data obtained from a camera 10. For example, the image transcription equipment recorded on a 
magnetic tape, a magnetic disk, etc. can use it as the image recording section 16. And an operator becomes 
possible [ checking the image by which record-keeping is carried out ] by carrying out record-keeping of the 
situation inside the working equipment of a substrate processor continuously. 

[0048] In control-panel PD, the image inside the equipment which a camera 10 photos can be expressed as 
real time. That is, control-panel PD will function as an image display means. In addition, control-panel PD is 
constituted so that the information from a control section 20 may also be displayed as mentioned above, but 
an operator determines whether to display the image from a camera 10, or display the information from a 
control section 20, and by operating control-panel PD, it is realized so that the content of a display may 
switch. Moreover, when a trouble occurs, you may realize so that the content of a display may switch with the 
display change-over instruction from a control section 20. Thus, by displaying the image inside equipment on 
control-panel PD, the operator has the composition that the situation inside equipment can be checked at 
any time. 

[0049] Here, the case where drove the carrier robot TR1, and the carrier-robot controller 21 detects a 
trouble while conveying the substrate is explained. 

[0050] The carrier-robot controller 21 will perform an abnormality report to a control section 20, if a trouble 
is detected. Since a control section 20 has sent out the instruction serially to the carrier-robot controller 21 
in case it operates a carrier robot TR1, it can recognize the location at the time of a carrier robot TR1 
producing a trouble. Therefore, a control section 20 can send out a driving signal to the vertical migration 
actuator 70 of the migration device 7, the revolution actuator 80, and the splash actuator 90, and can move a 
camera 10 to the neighborhood which the trouble generated so that a camera 10 can photo in a detail the 
condition of the location which the trouble generated. 

[0051] Moreover, an operator does the directions input of the migration direction of a camera 10 from 
control-panel PD, and it is constituted so that a driving signal can also be outputted to the migration device 
7, so that a control section 20 may move a camera 10 in this direction by which the directions input was 
carried out. 

[0052] Thus, since a control section 20 can move a camera 10 to the location of the arbitration inside 
equipment, an operator can check easily the situation inside the equipment at the time of trouble generating. 
[0053] That is, even if it is the case where a trouble occurs in the location which is hard to check inside 
equipment from the outside, he can perform trouble management promptly and exactly while an operator can 
project the situation inside equipment on control-panel PD, can judge whether it is in the condition that the 
carrier robot TR1 in a idle state may be operated and can prevent secondary troubles, such as substrate 
breakage, beforehand. 

[0054] moreover, in the control section 20, it is constituted also so that the command performed to the 
carrier-robot controller 21 or the processing unit controller 22 may be boiled serially and may be recorded as 
a log file. For this reason, in case an operator studies the cause of a trouble, he can check the actual 
actuation to the above-mentioned command by the image data which could check the command which the 
control section 20 emitted with the log file, and carried out record-keeping in the image recording section 16. 
For this reason, it becomes possible to study the cause of a trouble easily. 

[0055] In addition, when a trouble occurs in each processing unit, the situation can be similarly checked with a 
camera 10. 

[0056] Drawin g 6 is drawing showing the condition of having moved, in order that a camera 10 may photo near 
the cool plate CP 2. As shown in drawin g 6 , a camera 10 becomes possible [ photoing not only the condition 
of a carrier robot's TR1 arms 31a and 31b but the interior of each processing unit ], when the vertical 
migration actuator 70, the revolution actuator 80, and the splash actuator 90 drive. Even if it follows, for 
example, is the case which is not normal, the condition can be photoed with a camera 10 and an operator can 
check easily. And an operator can also take out the substrate of the maintenance condition which is not an all 
seems well by driving a carrier robot TR1 by manual operation from control-panel PD, checking the interior of 
a processing unit with the image of a camera 10. 

[0057] <Gestalt of 3. 2nd operation> drawin g 7 is the schematic diagram of a side cross section showing the 
substrate processor of the gestalt of the 2nd operation. As shown in drawin g 7 , with the gestalt of this 
operation, the camera 10 is formed in a carrier robot's TR1 upper part. 

[0058] Drawin g 8 is the perspective view which expanded a carrier robot's TR1 arm part. As shown in drawin g 
8 , with the gestalt of this operation, with the side to which each arms 31a and 31b perform expansion-and- 
contraction actuation, the bracket 1 1 is attached from the opposite hand and the camera 10 is being fixed to 
the point of this bracket 11. Since a camera 10 makes it into the include angle which can photo the condition 
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of the substrate held at each arms 31a and 31 b T it is desirable to attach the image pick-up section in the 
condition of having made the slanting lower part inclining. Moreover, the other end of a bracket 1 1 is fixed to 
the base part 33 in which each arms 31a and 31b are installed. 

[0059] In addition, the controlling mechanism of the substrate processor in the case of the gestalt of this 
operation serves as a configuration which removed the migration device 7 from from among the block 
diagrams shown in drawing 5 . 

[0060] Therefore, a camera 10 moves in the condition which carries out movable independently of uniting with 
the base part 33 and always photoing the expansion-and-contraction actuation direction of each arm by rise- 
and-fall actuation and revolution actuation of a carrier robot TR1, although not constituted like. For this 
reason, a camera 10 can always photo the situation at the time of each arms 31a and 31b carrying out 
expansion-and-contraction actuation to the processing unit of arbitration. 

[0061] Moreover, in case each arms 31a and 31b carry in a substrate to each processing unit by adjusting the 
installation location and include angle of a camera 10, even the situation inside the processing unit at the time 
of picking out a substrate from each processing unit can be photoed. 

[0062] Drawin g 9 is an explanatory view at the time of accessing an arm to a processing unit (the cool plate 
CP 2 as an example). If whenever [ setting-angle / of a camera 10 ] is set up as shown in drawing 9 , all the 
situations of the cool plate CP2 interior at the time of taking out the substrate W which the situation of the 
cool plate CP2 interior at the time of each arms 31a and 31b laying Substrate W in the cool plate CP 2 or the 
processing in the cool plate CP 2 ended can be photoed. Moreover, it is the same even if it is processing 
units other than cool plate CP2. 

[0063] Therefore, even if a certain trouble occurs in the case of conveyance of a substrate, an operator can 
specify the cause of a trouble, after also checking the situation inside the processing unit at the time of each 
arm accessing to each processing unit. 

[0064] Thus, also in the substrate processor of the gestalt of this operation, when a camera 10 unites with a 
carrier robot TR1 and moves, an operator can check the situation of each part inside a substrate processor 
easily. 

[0065] moreover, since the camera 10 is always photoing the expansion-and-contraction actuation direction 
of each arm, when each arm of a carrier robot TR1 accesses a processing unit and a trouble occurs, a 
problem (cause of a trouble) is in a processing unit side — or it can specify easily whether a problem is in 
actuation of a carrier robot's TR1 arm. 

[0066] In addition, although that explanation is omitted since it is the same as that of the content explained 
with the gestalt of the 1st operation about other configurations, it cannot be overemphasized that the 
effectiveness acquired by the configuration besides them is similarly acquired with the gestalt of this 
operation. 

[0067] With the gestalt of the 1st or the 2nd operation of the <gestalt of 4. 3rd operation> above, it realizes 
as the configuration uniquely equipped with the migration device 7, or a configuration which unites with a 
carrier robot TR1 and moves so that a camera 10 can photo the interior of a substrate processor in a detail. 
However, for an operator, it can be called an effective image also only by the ability to check only the 
substrate maintenance condition on each arm in a carrier robot TR1. It is because it can judge whether a 
carrier robot TR1 may be moved compulsorily if a substrate maintenance condition can be checked when a 
trouble occurs. In such a case, even if it does not have the device which a camera 10 moves, what is 
necessary will be just to install the camera 10 in the location which can always photo the substrate 
maintenance condition on each arm. 

[0068] Drawing 10 is the schematic diagram of a side cross section showing the substrate processor of the 
gestalt of the 3rd operation. As shown in drawin g 10 , with the gestalt of this operation, it has composition 
which has placed the camera 10 in a fixed position to the filter fan unit FFU of the topmost part of the unit 
arrangement section MP. Thus, an image before and after each arm of a carrier robot TR1 accesses to each 
processing unit can always be photoed by always photoing a camera 10 from a carrier robot's TR1 upper part. 

[0069] Therefore, an operator can check whether the substrate is laid in the condition of having inclined on 
each arm with the image from a carrier robot's TR1 upper part, and can judge whether a carrier robot TR1 
may be compulsorily moved at the time of trouble generating. Moreover, by checking an image before and 
after each arm of a carrier robot TR1 accesses to each processing unit, although the camera 10 does not 
serve as a device which moves, when an operator accesses which processing unit, he can recognize whether 
the trouble occurred. 

[0070] In addition, about other configurations, it is the same as that of the content which described. 

[0071] In the <5. modification> above-mentioned explanation, in order to check more the situation inside each 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



2004/09/06 



7/7 ^-v 

processing unit and the substrate processor accompanying actuation of a carrier robot TR1 in a detail, as for 
the image photoed with a camera 10, it is desirable that it is a dynamic image. However, it cannot be 
overemphasized that you may be not the thing to limit to a dynamic image but a static image. Moreover, when 
taking a photograph as a static image, how to always take a photograph for every fixed time amount, the 
method of setting up the timing to photo based on the instruction from control-panel PD by the control 
section 20 or the operator, etc. can be considered. 

[0072] Moreover, although a camera 10 is arranged above a carrier robot TR1 and he is trying to photo it in 
the gestalt of each above-mentioned implementation, it can be set as the location of the arbitration which 
can photo the situation inside the substrate processor which is not restricted to this, and does not cause 
trouble to conveyance actuation of a carrier robot TR1, and includes a carrier robot's situation. 
[0073] 

[Effect of the Invention] Since it has the camera which photos the inside of equipment including the situation 
of the carrier robot which holds and conveys a substrate according to invention according to claim 1 as 
explained above, an operator can check easily the situation inside a substrate processor including a carrier 
robot's situation with the image obtained from a camera. 

[0074] Since it has an image display means to display the image photoed with the camera according to 
invention according to claim 2, an operator can check easily the situation inside a substrate processor 
including a carrier robot's situation with the image displayed on an image display means. 

[0075] According to invention according to claim 3, since it is arranged above the carrier robot, a camera can 
photo the situation that a carrier robot holds and conveys a substrate. 

[0076] Since it has the vertical driving means which makes the vertical migration of the camera carry out in 
the direction of a vertical according to invention according to claim 4, a camera can be moved to the location 
corresponding to the processing section of the arbitration by which laminating arrangement was carried out. 
[0077] Since it has the revolution driving means which rotates a camera in the level surface according to 
invention according to claim 5, a camera can be moved to the location corresponding to the processing 
section of the arbitration arranged around a carrier robot. 

[0078] Since it has the splash driving means which makes a camera rock in a field vertical to the inside of the 
level surface centering on a predetermined shaft according to invention according to claim 6, while being able 
to turn a camera to a vertical lower part and being able to make a carrier robot's situation photo, the interior 
of the processing section of arbitration can be made to photo towards a longitudinal direction. 
[0079] Since the camera is fixed and prepared for the carrier robot, a camera can be united with actuation of 
a carrier robot, it can operate, and a carrier robot can make the actuation which performs substrate 
conveyance to the processing section of arbitration photo according to invention according to claim 7. 
[0080] Since it has the wireless sending-out means which carries out wireless transmission of the image 
photoed with the camera at an external device according to invention according to claim 8, an operator can 
check easily the situation inside the substrate processor which includes a carrier robot's situation also in the 
location distant from the substrate processor. 

[0081] Since it has an image recording means to record the image photoed with the camera according to 
invention according to claim 9, the situation inside a substrate processor including the situation of the carrier 
robot at the time of trouble generating can be checked easily. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the outline block diagram of the substrate processor of the gestalt of this operation. 
[Drawing 2] It is a carrier robot's perspective view. 

[ Drawin g 3] It is the schematic diagram of a side cross section showing the substrate processor of the gestalt 
of the 1st operation. 

[ Drawin g 4] It is the perspective view which saw the camera of the gestalt of the 1 st operation from the 
lower part slanting location. 

[ Drawin g 5] It is the block diagram showing the controlling mechanism of the substrate processor in the 
gestalt of the 1 st operation. 

[ Drawin g 6] It is drawing showing the condition of having moved in order that a camera might photo near the 
cool plate CP 2. 

[ Drawin g 7] It is the schematic diagram of a side cross section showing the substrate processor of the gestalt 
of the 2nd operation. 

[ Drawin g 8] It is the perspective view which expanded the arm part of the carrier robot of the gestalt of the 
2nd operation. 

[ Drawin g 9] It is an explanatory view at the time of accessing an arm to a processing unit in the gestalt of the 
2nd operation. 

[ Draw ing 10] It is the schematic diagram of a side cross section showing the substrate processor of the 

gestalt of the 3rd operation. 

[Description of Notations] 

2 Multiplex-Heat-Treatment Unit 

7 Migration Device 

10 Camera 

11 Bracket 

15 Wireless Sending-Out Section 

16 Image Recording Section 
20 Control Section 

70 Vertical Migration Actuator 
80 Revolution Actuator 
90 Splash Actuator 
31 a, 31b Arm 
TR1 Carrier robot 

PD Control panel (image display means) 
W Substrate 
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